the whole weight was brought to bear and pushed the spigot home without difficulty. The joint made under water was prepared on shore, by turning down in a lathe an ordinary spigot end to a slight taper. This spigot was inserted into a bell, the joint run full of lead, and the pipe then disconnected, leaving the lead in the bell; these pipes were connected again under water and calked by the diver.
One of the two lines of 60-in. cast-iron pipe forming the outfall sewer, 3288 ft. long, of the intercepting system at New Bedford, Mass., for which the authors were consulting engineers, was laid in 1913 in much the same way. The contractor, Patrick McGovern, first dredged the trench, most of which was in sand, gravel and clay, with some rock requiring blasting. The trench had an average depth of 8 ft., and the price for it was 55 cents per cubic yard, irrespective of material encountered. The pipe were assembled on shore in 48-ft. sections, each weighing about 30 tons and having a special taper joint at each end made up on shore, as described in the notes on the Salem outfall sewer. The section was suspended by wire ropes from a steel beam, which in turn was suspended from the boom of a derrick scow, thus enabling the section to be towed out from the shore and lowered into place without serious danger of injuring the joints. The contract price for this work, including backfilling the trench, was $1.6 per linear foot. The work was done under William F. Williams, at that time city engineer.
Where streams must be crossed in deep trenches and little is known regarding the character of the bottom, it is usually considered preferable to drive sheet piling and excavate under its protection, rather than to allow the trench to be dug with its banks at the natural slope of the material. For example, in laying a 48-in. gas main across the Harlem River at New York, in 1910, a 14-ft. trench was dug with the help of Lackawanna steel sheet piling. The channel here is about 550 ft. wide, and only half of it could be closed at once, since the river is used by many vessels. The trench had to be carried down at places more than 40 ft. below the surface of the water, and the river itself had a maximum depth of about 15 ft. at high water. The permit for laying the pipe received from the government required it to be 20 ft. below the bed of the river. As soon as the sheet piling was driven, the sand and gravel within the piling enclosure were removed by two centrifugal pumps mounted on a scow. A diver tended 'the suction of each pump and kept the material stirred up by means of a 3-in. water jet. When the material had been excavated to the full depth the bottom was covered with concrete and the pipe laid on it, the joints being made under water